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[IB** 1 1 AW^iR»«a«6***l»ai"***">^ 

r- A <7>$S*fF fflB t -t x dig IE U:vXtA tf$; 

-> x f a ^oit ft t & £ "7° n -t x ( : o t , 

t'Sa L /zfltg 7° n -fc x -r ;b £ te^I" £ MS t , 
±.tmifc7°* "t x u *5tt£ #«H63HR*g 

±E1$fig :/ n -fc x O jlgfr <7>^g tta%> m ffl *$R *> X r- A 

t£ £ ii *:tgt£* g Sra^T 5g«i- ^^I^ 

"7° n -fc X <7)R?g* I^SyXfA WlSf^^^lSflt 

-hEtffg-7 0 D-t:X*g fcBBiSi-^ v^-r A«j3Ef^ffi<7)l» 
flt««l*B^M«S, ilfE-7 0 n-t:X*gc7)S^£. 33 «t 

SMI-*-* ^^OJBIS*:*^^***^ ^ aa t , 

±e« * 2 * t tz mm i m ^ -c. ^ e n ?t mmitm <o m 

X -r A fltffi £ ^1" £ MS fc £ i" £ C fc £ fc 1" 
^^fi. fif/£Jf ^SlJI^vSo 

[St** 2 ] st** i ue«o v x -f ^ fit J&t§S3:ti 

±E«h£ v° n -b x * g fc M 311" £ v x -r ^ fllffi^ffi Oft 
flt«ffiJigOMiiS, tlit£^u-t:x*g<7)S^K. 

c>\ jiettsffiag^iaHiM>e.st±, v^itfi^s?: 
[is** 3] is** 2 cie*^vXT-Ai»f£tf*5:ti 

± E '> X -r A fit & £ ffl O tl i& 69 £"H= S: » fffi i" £ *: 

S¥ffe««T'#1Sffi^n^x<7)S«3lgOitSca«:±E 

JiE&ISbI -7° o -t xoilJl g ofigK ^ ±EBB iSJS fc 
£ ffl v > j*3§:fifc P»S lit; J: £ ^«a»T-#lSgfcl»Hfe3R g <7> 
dZ-SR*±EJt«^-oi: LTft^L, 

±EfFffi® m i 4. )S L TStTF-f ^> Mali , 
^tS^-7*n-tx<7)g^*g co^t, ±E»ffi^n^3t 

xsa^o^iaffi^nHr^osKaguit-r&^aa^ 



(2) 1 - 1 1 0 2 0 4 
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[If** 4] fg*Jl3 {;E«^->x-rAft«:ff*5tI 

±EtiSgyn-fcXJlg t Mill - ^ *> x x ^ffiffi^ffi^il 
flt«ffiilgoBBaS<±. ±E«SE^n-b^3Rg t vXx 

[W** 5 ] ft** 1 - 4 O^fil^- *(CEfcO -> 
x -r a ttfigff j£ ( c ^ ^ x , 

±E«^-7°n-tx^-r;u^^^-r^^S|(i. _LEttt&^ 

swi Homsfw^T-misraosE^u^^^jiS— 

[»**6l ff**i uEm^vxx^ff j&iiS3:fi 

^ttf^°n-txc7)^jlg^ x IBAf**, ^';u--7 e n^ 

20 ^l — ^r — '>3> > -7 6 n — "f-f ^— "> 3 > , ¥)l< — 

■7 6 n-tx^^*g<7)5:tss^s^^^--7 0 *e(;mit, 

[fg**7] fg**l UEtt^'>x-f A«J3tiSS5HS 

30 1i^otgf^ e n-fcx^^*gco5;}S7g^S^^^--7 0 # 
S^JS Srlf b6 1 1" ^ - t Z #a t -t * v x -r A * JS 
[IS** 8] Sr**l CEKoy^f 

#^f^-7°n-t:XC0g^*g £Human;V--7\ Machine^- 
7\ Human-GU I )V - "7\ Human-Machined- V° <D H?^T°n 
-t x i-Wi"^, A*3 «t fll v X x ^ ofg^f^ ffl 

agU-eir^-^tL. 1®^tS££-7°n-t:7^S* 

[»**9] AF^^H^^a^^^ii?S1-^5:JSvX 
t- A Oxft^fFfi t Hf^ U JSEl". L > x -r 
it 3= t * 5: S i" ^> <^ CO -> ^ -r a fg S '7 - ^ i c is ^ 

v x x jU «fiS:fft^coWft t 4 ^> fSf^n -t x tz ov> x , 
50 ±E«ffi7 r n-txt-*5«t*#«i6S3R*g^)«Rtt<7)S 
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3 

^^K££$ltf*ttT£*1-4#Sfc, 

±tmm -f o -t ^ co^f t & & ? ij « wffi x x a 

±E«»Siifc*«*ffi^T, «£Siifc«^BS^ff 

fflfiHB££j£LTSE^-*¥Sfc. 

±E3E*$nfc y^f^ftiHII^ts!^, ftS1"£v 

vxta fflfj£ft3^if - ;v 0 

Hf£ 7 n -fc x -t -Tfr ^ <b Hf£ 7 n -fc x co &#LSS S <n%k 
®«»&S5B, L fcttS^n -fc x^f>*f»yn -fc x 
■r^OTfiiit Lt$ftt^« 1 ^tli&fc. #iSS7n-fc 
x^x^co^tt®(-^^T^T^^^&mJl@^<i: U f -€- 
WI^£tlf£7n-fcx^ir-;ufc lt«i7 , n-tx-tf> 

fc**U 

[«B*3ll 1] IS*S9 UEf£^->x^A«j£ft^r 

(±. »««ffia*JEK* -/Xt^Ia 

I t £ ^ - fr ? IJ ffi W t ^ B5e T* & & £ 15 
^iT£::fc£#gifc1-£->XxZ, y - fro 

imxm 1 2 ] mxm 9 ceko > x ^ ^ fg&ft^ 

fig? £t^7 7 -ClftgiJ^i- & w fc £ #g* fc -r -2> -> 
x x a »ffift*3t» y - ;u 0 



(3) 1 1 - 1 1 0 2 0 4 

4 

[if il 1 3] SM9i:EC^vXfAiSS^ 
±Eff«Mffi££*LTSc*i-&¥©<±, 

ffi^n -t ^s*aa <7)«»^«a^jR t -> x -7- * skus 

70 t§ v - ju i :: # ^ t\ 

JiEfFffiHffiS:**LT^i-^^eii, tlfgB^ff 

IHMl 5] B*^9 tcEKOvX-r A«iSft*3£ 
^y-^ui^r, 

±E»*-r*->X'r^fl|SE*:*iei-4¥a(i, ffFfiBtt* 

im^m 1 6 ] 9-15 ov^rn^— 3i(;E« 

yXri. S JSffi^ L /:F^yn -fc x r-*^/ vXr^S 

fc LTH^-7°n-t:x?igiJT-5t 

ffl-r^cfc^r^^fci-^vx^A « - )v o 

[B*« 1 7 ] »*3l 9-15 Ov^fJi^- SUEtt 
K^oT, ±E#y-^l-i3v^T->x-rAflSiSft^L 

[0 0 0 1 ] 

# Srwrr *3:tg-> x -r ^ ^o^mif m fc ts^n -txi: 

aE&L^->x-rA«iKftiefc %5M.-tZ>tzito<o-ft&;* & 
40 £V\ ZiUZ^(^WLy-friZ\ih*), 

co«!)*a»<> l 0 fcfi/Sft^fc &%t&-i-2>tz*b<D ->7ri 
tfffifFffi * ^StiT^S, < S I (Syste 

m Integrat i on) *y - ^ . i8"/n -t X fc tf '> X 7- 

^o«ffifl9a^1SfcSrffffii--&^a, isJ:^ 

vx-r Stftft^^tS - ^ i 1 BB i" S 4 <7> T- 

[0 0 0 2] 
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5 

So'( S I (System Integrat iorO^df^ — ;UA ? dZ<S £ £ 
T-colf » -> * -r a ^4>®/ftlHSP^ U & it & H?£ "7° n -t 

7\ O F7/^f/^-^7 K CTI (Computer Tele 
phony Integrat ion)l?£?lJJ3 L^SM&^n -tr X <7)-|£te|qj 

4^ b i: £ £ *f£ 7° n 4r x JMiii #Ofgtj 

* SF ffil" £ yVi* & £ - O^rSdS^v > fz •> x f- a fg;& 
[0 0 0 3] (flSvXf • KSS^tHHSFSrOfl; 

itafc ^^Hf^yn-trx^p^^^^n-^-v- 

L, 7 e n^xo^x^>xMA, xji^-7'7K nx 

;t > • y^f AX-7> • T^K-^^f/^^T-^ y 7 X 2 
6^5-^(1996^9 ^)*572M*^SB582H( IEEE TRANSA 
CTIONS ON SYSTEMS, MAN AND CYBERNETICS Vol.26, No. 
5, September, pp572-582, 1996)-^, ~XW^ '- ? 7 
-y^/t^-fO^ Utf- M8^6H^"(1995^) 
H3H^^^15K (Workgroup Comput ingReport Vol.18, 
No.6J996,pp3-15)Uffi«$iiTv^ 0 ttz, WSSffv 

^\ jtKHSBP C/Sr'-^^-xKItAP^ ('1996 

Tl?ffi1-^^#T^\ jtBftlATSS Research, Vol.17, No. 1 

(l993)UK«£;ilT^£ 0 

[0 0 0 4 ] 

[^SftLiotnaW Lrt*L5:**^ ±SBtE 

^tt^is^yn-txco^ • mm^±mm^xmitmx 



(4) 3#I8§¥ 1 1 - 1 1 0 2 0 4 

6 

&<7)T**i?. 7 e n-bxo^ff¥e^4^1ffRvX-r 
A-^\ AH^&3a^oyn-t^-xcof^*S:55 t *f ■ SFffi 

*ffc&&ri f . -7 e n-trxc0^OSC5ti:, £*£> J: o £: A**E 
[ 0 0 0 5] tfz, Z<Dttfc<3mz&\,*X. 5H£<7>tffi 

v x -r a (i. **sacB&6o^t t^wtD-e ^ %>mmtit.mv) 

Ifafc ^ o y - ;u O * h %m "7° n -tr x ti S L 

^<7)}*ffi^St t: v^X^JSiZioV^Tti, SS#-^I 

fM^-ya>, n x^W-~> a > i:^^tfy\z%^rt h 
^-7'*)x7, >f > h y / 4 > ^ 7 hfflfflvX-r 
A *%>ip Ltzi>cr> t&&o 

[ooo6].f:t% a£*^i»fku«t ^^afb^SA 

Iffl^ig^tt^SflSSrifffiL, - coif ffi^*o*§ v X 7- A 

[0 0 0 7] Ja_L<fc m*^ttfff-c(±3:«^/r:+5t-e 

MiK, vXxA1S«:> AtJ*coftifiEa75 ? ll«|-C*^ 
[0 0 0 8] — -> ^ i V - ^ -I5:ft5:»^f;lE*^f 

* o * £ Sf ?t * i> ft ^> K i I ^ c fc &m 

50 [0 0 0 9] f7E*^vX-r AftM^a^^ 
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g|MLU:*&*3ffc**Afl:«:Btt4: L/:v 
^S'S^*^x.^<, m?£7°n^xi;;f LfcvXxA 

m^m^y-^^unmiim^, as^wfcSJR*' ->x 

7^ ff j&7^Sii-C*> & fc t *i ?$m&& o fc D 
[0 0 10] AMOlRRiaLaffi* 
v X -r A Oj»*lf fiffi fc *?£ -7*n -fc X « ;:«)£■ 

y-^£^f£1-£efc£BWfc Ltt^o 
[0011] 

[fflFJH£i»ft1-£fc#0#gl JhK<7> g fl9S:JiJSi-^ fc 

■ft *r«3i 1" £ Stf '>^tA 0«i*fFffi fc H?£ -fc X tc 
S£.U:->Xt^ fltdtHS fc £ Sit 1" £ <£> { : & 
t^T, vXfA» j£;*t*<7)*tftfc i&jRS'/n-fcxuo 

fiT^S L fcfitfiE -7*n -fc x ^& -r ;u £ ££1" * fiLa 
fc. ±l£«f^-7 e n-fcxtzioit^&1tf^^agO*g'tt 
^S-&v^coE^S:$it#ttT5e*-J--2)4D:aat, ±Efit£ 
y n -t x cojgfi^^MS fc & & f 'J ffltf * '> x x A ofSIti 

AW*»ftta«SEUov^T<7)}BlgS:$(tftltT, J£te£ 
itfc«ffi«aS:a^Hi:r««-t--5>fiLafc. ±E»ffc«te 

SHI" £ 50=31 fc, ^-ttf^n-fcxcoRSfSB =^&->Xt- 
fc, ±E«ffi:/n-fcxiBS fc|»*1-£ v*f^»j£fllti 

s*fF«i-^fc^ffi«t*^^«»«rtToaLafc. ± 

f£i*«gnfcffi«S:ffl^T, ti^^fcf^ff^^iFfl 

mm££j&LTS7p'f ±ie^^jifc->xx 

[0 0 12] Iffi^^n^^BtManv^r/, 

*js««<oatt«jgJss<oHae, «^-7*n-fcxii@o 

i> K^rtS £ SHIft L r SIS $ n & c fc ^r- s o o 

[0013] ±E->XT-^»is««^«tefl93L«a^e 

^»iffii-*fc^ojt«S:**5>-&ia«LS:?T J 5aa(±, -tE 

«ffifl?)»JEKfc±EHaKfc*ffl^fc^»HS[(2j:i,a? 



(5) 1 1 - 1 1 0 2 0 4 
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<o-ofc LTitSU ^o, ±E&«fifc:/n-fc*coiHR 
3R S ofi^K fc ±EB1S fc r m ^ fcifi¥«Mft U -t £ 

[0014] ±tmmmmz&&Lxm^'t&&m±, 

*Sfc»»£fc<oS#U.fc «}*8-/D-t^(:Jtt4*flt 

o^r, ±E*m?nfcdZ"?IKfcili£JSfcoM5j fc (c < t 19 

[0 0 15] ±EtS^-7'n-fcXJl@ fcHBill - * vXf-A 
**«l1i^«Ut««JlBOHaJSfi. iEtSfifcT'n-fcx 
«B fc v^-r A«*«M<7>»flt«fiEJlB fccOHalv h 'J 

[0 0 16] ±E1tHg-7°n-fcx^r-*;u^^i-^5aS 
l±, ±E«U6S*«r, 5W1 HC0Sffi«dc-CWS§IBO« 

[0 0 17] ifc, *5IW<7)»2C0ffittUJ:jL(f, AM 
(DmZ&mnZTl £ 1" ^ Sti *> x -f a coxfj^fFfffi fc * 
f^*7°n -fc x tea i£ L fc v x r- A tfj&tl^ fc SriiS-r ^> fc 

y n -fc x -r ;u ^SHi-^ fc , ±E18fig 7°n -fc x u 

50 rtXfcm-t&^frt, ±E«ffi^n-tx^iStT^#afc 
4' -2) ? IJ ffl If « V X 7^ A CO ^ W * . flJ«ffi«'>^T^<7)tl 

fttlS^flg, ^<t^\ Atj-coAStJflltfaatjSflHiov^r 
*i"^¥efc. ±E«ttt»ffiJHBI^ov^-cco«ffia£JS 
n -fc x OR* JR IrgvXrA W«tfe« g 

fc p*g;ii-£ -> x x ^mmmm^mmmm^ oiwaK, 

Hg5*JEJS«rfflv^-c. J ?a64-x.b^fcP^iit:J: 0 . ->Xf 
a « A^tt o«ffitt*«a-&S ^fFffii-^>fca60^1f^ 
*^^>^»^lT^#gfc. ±E»*£iifc»««:BI^ 

^gfc, ±ESftSnfcvX7 L AflUStt«eott>^e>. « 
Si-^->X^AfgK^*S-r^^gfc ^rffl^^C fc 

atn->7fA -m^m v - >v mm z n & 0 

[0 0 18] JiEotS^^n-fcx^-r^^^J^i-^^e 
(i, ^f^^n-fcx^r-'^^eil^yn-fcxog-Sli^iag 
50 co^SiEf* £ *t5l L fc «S ^n-tx^rj^lf^n-t 
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x^fj^Tei t Ltstt^^ i <nmifet, mug? 

n -b X * -f ;i/ <0 & Vtmi z is v > T ^ ff £ ft * & 31 Jf B & <fc 

ttUEfcfc^TU ±.E* 1 OtStl^tTft, ±IS»2coti 
HESr^fif-T-S-tT-, tt^yn-tr^^T-'^^lfifH^, ft: 

[0 0 19] tfS1-£ vXxAflfgt^jgltgo**^^ 

[0 0 2 0] JifEi¥ffiMM£&J&LT^1-£^Sl±, 
tl»^t^T-^o JtfEfFffiIIffi£:£J& LTjtTp 

a* * #g wout m& v s< )v % mm l *:#Tft*£ v^y 
&m*. ^vzlt ^[zv^ymm-r^m.^m^, «« 

* £ # * <£>«gij £ tt 1 1" & W ft«L 7 =7 7 xmm "T £ flUS 

[ 0 0 2 1 ] itz. *l§WO*3C0^«(;J:iiii\ _Lf£ 

7 ^ rA, / y X f A ft At tttt« * t Lt 

Hf£-/n -fc x«glJT jMg L Tift L f- * ^- x 

[0 0 2 2 ] £^>(*. *f§f«<7>SS4 osic <tftiaf, ± 
5E L*: vXxAff att6S5llS^ -frlzte^xm^hivZ 

t l x mm y° n -t x ttgij t-^us l xum L 
tzztiftrnk-t* mmmitmm £ ft £ <> 

[0 0 2 3 ] 

xm^mX7l-t ? 9'y > It, ^&St^5WlH(Whe 
n, Where, Who, Why, What, How) <D Wlf ^gifS/ST-WI^ 
M <0«E£: U ^ JMM* — $ Z> «*R 7 P - A t; & v > x *v 
h 7 - ^ Bg<7)«|g / n t x * f S: JtBS t if v a 7 



(6) iff f^^p 1 1 - 1 1 0 2 0 4 

70 

A»I«M«*S § S'/Xf^ Steffi 

fl§ (Iff!) li*t1--&">x-rA*StfifeMo#«St««EJl 

it m \z x z> wmmMx^m^ y°v -t x co3t^g & its: 

20 S:*ffi-^¥St, ^«f^ 0 n-t:x^fflA^^, 

^ )K7*3 v ■> 3 >£^ffgij, x^r;l/l/^;V, ;u — 

JH/^iK y U ■/ v l^^;uo|ffB*^U^;vis J:^Huma 
n ;V — y\ Mach i ne ^ — "7* , Human-GU I )V — "7\ Human-Mac 
hine^-y^lgf^yn-bximi-^ A^i^lffgvX-r 

su*. tfim»i^^ it is ^- Effigy m u*tt- 

50 yj.7JH:^77SSt^¥et, vX-r^«JS^M# 

§ vx^Atgig^^Mo^^^^-r^^st , 

[0 0 2 4] 

[0025] ^m^mm^m^m 1 -o^jt ittt 

-7" n -b X ( I L Sf v x -r A S: ffi^i" ^ m 

[0 0 2 6] m 1 fi, *^C«tl)->x-r 
lS^-^K^'>x-f AfflffiKEITi^o I- J: S > ^ t- 

wd:7ii%^) 1 1 8 ^ ^<^1f«^figK^:ft:i -1 8 1Z 

S^il 13, is J: LK, *'y-;i/^co#tt}gS;coA^ 
^ftftSrff n fc^OA^t 1 1 4 a ^:^ffii:^ 0 
[0 0 2 7] 7-;H18(±, ^iScO/^^^^tt-r*- 9 
50 rUffil-^-r*- ^^-X 104t f^UfflO^-^y ^ 
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•j i o 5 1. ^m^fzftw&m-fu AZftffi-tz-f 
iii4 acoxthijzmm-f z>xihij®m%> i 1 6 1. 

U 1 1 7 t £fiix&o 
[0 0 2 81 -f-^-X 1 0 4 H ti* v X x A cofg 

«Sm t & h y - )\s/U&/htfm<r> 'J v - xit^ ^ 7 
-f r^'HfcLfc'J v-X7^7') 1 0 1 Hf^-7*n 

i1f^7 u- A l 0 2 7'n-tx/->xr AflUSlgM 

^-x l 0 3 <b ^r^i-^o 
[0029] ^-^-t'JlOSH CPU11 7C0# 
I* o i: i 4 f - ^ * «: - CtS» t 

ho Mz-&\ f-M-xi o 4 «t n^zm^vim 

[0 0 3 0] 7 , n^*7 A^^e'J 1 1 2 fi, C PU 1 17 
yn-tx-tltgM?!^ h 'J -y ^^/B8iiS-r*- *te 

a^isffFffif(t*«a«i o 7. «*RfiLa«8U/u^^/ 
wffi&Maa»U(oa#it»«f«»aLasci os, m&mt 

^JtavX-r^WiSifc^fiLagB 1 0 9 , ■ SFfflfiS* 
SB 1 1 (K £ J:^*. cn^TE^ * ^«L3<0»]ffl£1-£ 

^*/3^»jiwski i 1 1 L-c-en^iisfifei-^yn^ 

[ 0 0 3 1 ] «^gB 1 1 3 t Ltli, CRT 

gl 13J £ TCRT1 13J tSEt^i^fc^o 
4*>^A,, ftTj^gd CRT UPilTE £ ii^^o ItlWSl 
^^fi, Will «fcfl«7FiS«, 7^7X7S^|»^ 

[0 0 3 2] AtJ^g 114ai LTfl P!lx.(±\ 

14, 1 5lrS^^:<!:^T*Ho t *>^> 

catUBl^iL&vs Ziibt&iz. £fzl±, Zii 

[0 0 3 3] **EU»£v*xAlIffi**3£ 

ftO — fflfcE 1-02 4 *rJBv*TBi9J1-&o 

[0 0 3 4] H2i:, %^m : s^TumfcW^%kv 
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12 

A^^Ujg^ffl; 1 0 6 U J: 19 U V-*7>f f J 1 
0 1 i:a^1-^5!La<!0ftft-7p-Ig|S:^i- o H3«l, •> 
x-r Ajgj$J§^y-;uo#]|$lIM<7) — taJ£^1"o ESI 4 
U x 'J V - 7 7 7'7 ] J I^II^-pl]^^ to * ; 

[0035] cpu i i 7(i, j t\ mm^tzxz »J V 

77^2 0 1) o tiJb*), 13 {ZT^-tC RT1 1 3± 

^>o z<r)wm<r>±^mmzt±^ tmp^^u, hfv*x-7 

n -fc xiffc ■> x rAltj|$7 - fcf v ^ 7. 7'n -t x 

a-I^^/:^^7-;M-a-;<- 3 0 0 a 
faUft^e *i£o — /n*- 3 0 0 a ilfi, "7 r 

^ (f> , (e) , mm (v) . y-^ m & 

J;LK<<x;uy (H) ^S^Sit, ^iihlz-oi^XMiR^Tf: 

Uf^F$:ii£o fUffl#f±. Hi 3 C^tCRT 1 1 3±<D 
v x x a » /Stt^itl *y - ;u <7) Mra (7> ^ - )U ji - ^ 

-i:«t ^1%7F$:ft%n Zttf-CliZo *5HS^-^fi. 
7-iM-a-^-3 0 0 a(:o^T, (T) Sr 

iWmiZi&TF't&o ^r(D±X, }^7^A^J^^o 0 
-C\ U V-X7^ 77 'JSS3 0 1 iCO^Tii«-T^Jg 
7^115 ifc(i^r-^*- K 1 1 4 ici: i9 i $ 

[0 0 3 6] CPU1 1 7ti, 'J v-^^'f^'JSS 

3 0 1 tcoi^TOa*;j&7pS:$it#lt^fc, S4 i:St 
•Jv-X^-f 7*7 'JfillrCR T 1 1 3 UitT^I- 
^>o 114 C^tggllCli, !Iffi±SBa«u*¥^fS] 
iz } ) v - x 7 ^ 'JISte^^IG^^IZ. 5tET»*S: 

ltOlt^/:*C00K-f ^ > 4 0 9 1 . JgTJt^^r-V 
*Slto(t*fc*!)<7)^-V >-t)ls#9 > 4 0 9 2 iJ J: LKS 
S?^^^$lt^^^O^^-7*^'^ > 4 0 9 3 t g 

!ISU4 0 1 (ti$yXrA'jV-X4 0 1 1, fci--? 
>'J7-X4 0 1 2 , -f-Oife U V - X 4 0 1 3 ) t , U 
V-XC0«14S:K^i-^/i^<7)ij V-X«tt 4 0 2 (± 
4 0 2 K Wfflftm 4 0 2 2 , 4 0 2 3 . M£ 

4 0 2 4 . ffi8t7C 4 0 2 5 . ffif& 4 0 2 6) t , SS U 

v-xa^fti-a ratEa § »«*-r*»8traiiE3!B§ 

-14 0 3 a («ffiJl@il^4 0 3 . «ffiJl@ 4 0 4 , 
if ;^gIS4 0 5 . fflffi«£g4 0 6 , ilSO**^ > 4 0 
7, BU(^^^>4 0S) t7) ? S^:^^^o 
[0 0 3 7 ] ±K0K*** > 4 0 9 \ m<n#9 > 
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[0 0 3 8] -OifeST-, S§51"£ 'J V-X<7)ttS"J4 0 - 
1 colffffivX-r A 'JV-X40 1 K fc: ^.--7 >'J7- 
X 4 0 1 2 ^i^f^t'J 7-^40 1 3<7)H, v^-f 
a^Cot^v^x 1 1 5, 14CJ:-5)I 
iR^Siffttt, M 0 2 izt$tf2>-fcft 70 

14 0 2 1 , BMffl5Mi4 0 2 1, %#4 0 2 3, MS 4 
0 2 4 , t6fit7C4 0 2 5, fife 4 0 2 6 tlo^TCDjiW 

[0039] ifc, e»»; v-x3&qtflti-&«*6«S4 

0 4 ^ffiffillg— 14 0 3 CO^TO, -7^X1 1 5 (™ 

±z>&m#? > 4 o 7 (&m^*^<ifiui&*** > 4 0 

8) <DWTmfti~£'zmiR#i7sk* *tzl±* ^r-^-Kl 

1 4^<bC0X»»^S:5:it#ltT, fiit^i 4 0 4 
teU Sfc, #«fig*§C0«tg»JEK4 0 6 SrifUES- 
t4 0 5 Co^t^, 7^1 1 5 U J: -SiMD*** > 4 20 

S4 0 6 KIS^I"* (X777'2 0 2) o :o«gT\ 

4 0 9 HfTSfti"^ wt-e. K56Wfli(!oeaS:Jt^i- 
^:t«^o CPUl 1 7 (±, wCOWTtftf^SrStt 

[0 0 4 0] J^ifiOf&ftSrS^U V-Xlg*U*tLTH 
ft U ^T2SLfcf)87t^o CPUl 1 7ti. 2a 

frtif, »; 7-^7>f 77 US^fiLaSr^TI"^ (X^>y 30 
72 0 3 ) o 

[0 0 4 1 ] ^cic, El 1 U^I-xX-r^Srffl^T, SrS 

;u 7 -f x ^ H f£ O — 4- m I : ^ t f x Si B£ & 0 
[0 0 4 2 ] it\ «JB*tStfc il»A^7r'x^ff^ 

10 6CJ: i9^«i-^>o H 5 t~, tl^7n-t7^^;K7) 
Silft7D-^to £7:, i6i:, if|7'P-t7,g 

[0 0 4 3 ] CPUl 1 7li, if, y-)\s<DmHi:& 40 
(tttftT, *riUz£Z> t:*y^X7°n^X777^M^ 
~5Mct%> (Xf 77'501) o -t-4*>*>* 0 6 (l^i-C 
RT 1 1 3±U, H^7u-trX^^co^ttgiIM^^7Ki- 
£ D COIHffi<7>±ffilB«U<i* Tk^FTjfrU, fcfv*x7 
n-fcxiSfir.->X7-Afl|jSiS*7-;u : tfv*x7n-tx 

liS i: 7-iM-aHlWf:^7-iM- 
— 3 0 0 a^Mc^F/i^URTK^n^o CcO^-^l 

~/w3 0 0 a t:ov^t(i, ttc^ LTzco-c, 

x(±i&wz%mi-z>o ttz, m6<nwmizi± s *<n-£M so 



#H¥1 l - 1 1 0 2 0 4 

14 

[0 0 4 4] 7-^^- 6 0 0i:it f-*XhA7j60 
1, 18HB7n-fcX5e«ffl 5 Wl H««^S7 U-A^-f 
Tn ^'6 0 2 , M7n-tx^i6 0 3 , &T7ntx 
^iS6 0 4 , — J&7n-fcx£j£6 0 5 , ^n-tx^'J 
>-^^i6 0 6, 7n-txna> 1 i > ^5e*6 0 .7 , 7n : 

SSiUo > <7) BIB ftdti, fii?ii<7)7-^t 

0 2 - 6 0 8 ^^^>t^ill^ t§7n 

6 0 1 cnm^iztt, IlCf^rX h Atj7&*pTflgt i^o 

> 6 0 2 Ko^Tti, f&SE1-& 0 
[0 0 4 5] ZCOtkmx* CPUl 1 7(i, -^^{i 
ftLSSrfr n 0 1~ CPUl 1 7(i, ->Xt-A«^c 

J6*7-;k7)CR T l l 3_L, 1^?JiSMi:io^r, 16 
liTjrt J: -9 > K^^iPJJO^-;U/<- 6 0 0 <t 0 -r 

*x h aTj 6 0 1 , BBS&7n-txigft6 0 3 , J?7 7o 
■txSl6 0 4 , — fiz7n-fcx^l 6 0 5 , 7n-hXf*j 
S'J>^^16 0 6, 7n-txnff)'J/^SS6 0 7, 
7n-tx^fMf$R^6 0 S tiov^TO, 7«)X115 
^ U J: h IK * S i t ft i t . S £ t # ( t y - £ * 

$(t#tt*o ifc, > 6 0 1 OilKlifcCT, 
t*- K 1 1 4 ^bO-r^X h A^SrSitftttT, dZ^i 
gBftc -r^rx h £H/K-t£o -nt: J: '0 , * -y F7-^ 
ff;iOtfy^X7'n-tX777 , 6 0 9 <Dft& v^LWct h 
( X x -y 7 5 0 1 ) o 

[0 0 4 6] EI6 0tfv*x7n-txv-y 7 6 0 9 ii, 
RW#*^orp1^*Sttft(t, raH05^SU-t»), IS 
^^oljcpi^ ($ftfflSt*tf) (CBa^Srfea (r' 

6 £ ft L T R p D ^# U d S il 1" t v ^ ^ ; l/ 7 -f x ^ 
*f^O— tfiJ£^T-';MLL^O^&& 0 CPUl 1 7 
(i. t: v*x7n-txv -y 7^/Sffe, tfv^x7n-tx 
777^7'n-tx 4RSa©*5, U f t L ^ ttS 7 n -t 

775 0 2 ) o wCCii, 41*. t'v^7'n-tX77 

7 6 0 9(7)7n-tx/ - K, "SS 1 ^^" S-Y 
6 1 0 tCO^T, 7^1 15 izX^n^^^^it 
it, ^-a-^- 3 0 0 a^S$^-a- (V) cotpfr 
hS - KX'-A-f 7 3 0 2 ^3i^^$tt#(t^ C fC 

(H3#flB) , El7t:7n-t-J:o4'^ffi7n^x^^^t: 

^.-CIlMjl^i-^o 7feC0h'v^X7D4zX-7 -y 
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[0 0 4 7] m 7 (CTK-rHi^^^^^n-tx hfi- 
fi, ±®L/^[H3, [16 

-&o 17 i:*$iUPlf(±, "SaHSft" 7 0 111, 
'T-I^ESS^fS^ttST 7 0 2 J: 0 , Sft§»& 
4 ?p1^5iSP^/Pnir^^" 7 0 3i:S8L, 

<J&Rfc»^i "PJ^Pflawae/j^WttS" 7 O 4 u» 

[0 0 4 8 ] ttg^nt^77^Stfi CPU 1 1 7 

3) o 5fe<7)^^n-fc^<7)^i:PI«35:«f^-e 
0 0^<b^«B6p D pS:glRLTEBi-^5:!S Srff -5 - t "C 
[0 0 4 9] 08 1: "H^ttSHS/Pol^lffi" 7 0 

n-fcx<7>/ - Kfc i^lSfig^D-tr^^gco^JIti, CP 
U 1 1 7rt f . y 6 0 U-^fiJfflA>^ 
6 0 2 i:o^t<7)7»!7^ 1 1 5 Hi ^>jH?Sr$*t#tt 
*t\ t- 1 0 4 [*]<7)7EiHffz7 U- A 1 02r 

[0 0 5 0] CC0^>f7nr8 0 2 T*li, 5W1H«« 
hLTx When 8 0 2 1, Where8022, Wh 
o 8 0 2 3, Why 8 0 2 4, Wh a t 8 0 2 5 , Ho 
w 8 0 2 6 Uo^T<7)f£^£S(t#ft^ 0 
tfijxlf, Wh e n 8 0 2 1 T-ti. JLEftl^n-txy- 

WhereS022 Til. *^IRiSl*IO» Bf affile, 09 

Sit#it^o Wh o 8 0 2 3 t-l±, tifg-7'o-txo^T 
Wilf, RPJ*, P-I^Sft^ PJJ^EaF%*U 
o^TSt-M-Ht&o Wh y 8 0 2 4 Tte, g #J, Mz. 
(i\ ±ffiif v^XT'n-trx/- KSS*c:ov>T§<tfj- 
<t£o Wh a t 8 0 2 5t(L «$Rftt31<7>#ft LTt 

1S-rX h^<0«r5eSrS:(t#(t*o How 8 0 2 6tli, 

iR* (Get) , K5e (Set), e» (Act ion), fi£0 (Event R 
eport), (Create) , ffJ(^(Delete)^O^^lCOV^ 



(9) #BB¥ 1 1 - 1 1 0 2 0 4 
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tit, ^^(Convert), ^W(Analysis) , £-f£(Synthe 
sis). If ffii(Evaluat ion) , $J (Dec i s i on) , lt®(Plann 

[0 0 5 1 ] Ciib6og-I5:7EJM@^13:7H{:o^T, -r^ 
x 1 1 SU.t^jSiR, £ fcl±, Kl 1 4 

[0 0 5 2] itz, ^>f7D^8 0 2 T'l±, IISSO 
2 7 , ffigU 8 0 2 8, & £ 0\ U^;u 8 0 2 9 ilov^T 
^K5E£S<tttlt£ 0 0 2 7 (±, tS&^n-fcx 

<b, (1.0), frvtz-fitfA^ 

(0. 75) , iotifi^ (0. 5) , £<T 
(0. 25) , (0. 0) <n$>frh, Igg^LT 

1 1 5 UJ:*»«*£ttftlt*o ttz, fll«*i 
20 Collaboration (tSPJf^H) , Coordination 

(PSf^H) & Communication (fciSffcH) , Personal 
Productivity (iAftf ) O^ 1 ^^, 7^X1 1 5^ 
T-*R*5*tftlt*o S<bU* ttf«*Il/^^*, X* 

[ 0 0 5 3] [3 8(7) T^^^^/P^ 

tt«*iK*1-&" 8 0 3 tf>««7U-/*lzt£^ jE^SESI 
(i, When= "P5l^«tSOB# M , Where= "^^^-rX^^ 
50 -At" , Who= "tiHG'*t®&%&" , Why= "[ol^f^J^CO 
tztb" , What= " N ^-*i:5fe 36*^ <7> H s^«*R S: " , How= 

"jR*i-*" ^^^o fins^, -&m<7>®:m<otzib 1 . 

0T*^^>o tf^&31@SiJ{i, RPB^tEliS^tcoiaPIftt 
3lC0^*i>Collaboration-C**o lH$B®L31l/^;ut±, # 

[ 0 0 5 4 ] Ji±Oft^H <£ 0 , 1tt^7°n-trx^-r;u^ 

ri,iSiif-M-7l 0 3t:ffifft^:i:t, KL 
31Sr^Ti"^> (^T7 7'5 0 4) o 
40 [ 0 0 5 5] ^fcli. SRliiifflt-^ffav^-rAaiSKlgl 
ffii^ J: c^'# ^ <7)^M<7)Sf^^n -t x fc OMS* -fc x 
/■^r'^ISSli 1 0 6 i:i i)^J|i--5>o 

[0056] i9ii, ^*T^nm%n<ni£m&£v'-? 

n-tx-vcoiaiif-f-ttlftf^^n-Bltr^^o CPU 
1 1 7f£, yXfAiSj||7-^OC RT1 1 3± 

i*t<Dfzit><n%)mmmi:&mir2> mz^m 0 

[0 0 5 7] CPU1 1 7li, ^^iti^MH 
J:'h ^-a-A-3 0 0 aO77'f^3 0 3^j|$ 
50 £Sltttl+T\ ffIttSk # v?^7'o*^77>f^S: > 
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1 0 3 £ *9 f £ 

*LT|1S< (Xf77'90 1) o 77^vt-7'>CJ: 

ffi(7)>— a— /<— (7)y-;u>— jl — J: (9 yXrAiSI 
ffig*3 0 4 0ig*?£$(tfttt£ (Xt77'9 0 2 ) o 

[ 0 0 5 8] ^^$^-2)11 1 0 ICTp-fJ: ^ 4 vX-r A« 

(1fi$c*T) (Xf77'90 
3) o i-T. yX7AftSiM(:ov^^^"*-K 

1 1 4 ^<b<oA^£§<ttttt£o ^itttltfcvX-rAS 
J&{£f§£(i. l£ffi£»^l 0 1 0i:t*nt*i:, 
2§ifg|f*-Rl 0 2 0 tiSDx.^o 

[0 0 5 9] iiSn/^M**? > 1 0 0 1 a £t? 

T*1&*n1"£<!:, CPU1 1 7(i, V V-XilJn/^IE 
^M7n^*l 0 0 2 5:S^i"^o :^7n^i 0 0 

2 [Zl±, &M<Otzft<O0zifc$:i&^&1km$ki ! tl 0 0 3 
^S?n^»o tt^^ftl 0 0 3 Uov^TOl^^^Sit 
Wit. K^iS^t, ^ii'J V-xH^y 1 0 

i x iimM'fz>&M } ) v-x-ti o o u v-x 
*5 «t v'mifcm&mii^ 1 005 £#hsl vx^ 

PUl 17li, ilSn*** > 1 0 0 6 x 1 1 5t:J: 
-S^TSr^aL-C. SgiRSJtfcV v-XilK'J v-x 
-tlOO7Cj|j0L, ^ntmiL-Mi'JV-x 

1 0 0 8 £t7X 1 1 5CJ: *)ffTJ& f ffi^S^ 
■/n-bx/y^f^S /Sf^ffi-r- ?^-x 1 0 3 

7 7'9 0 4) o 

[ 0 0 6 0] ^Ctl. CPU1 1 7I±, Jfc, 0 3 tl^f 
vX^Affi^^^-^cO^sgilM^C RT 1 1 3±tl 

X- vX^Atlf£f||3S;£tt 3 0 5^-v^X 1 1 5 tlffi 
ZtiZ t , CPU1 17i±, -?-nSrS«tftitT, H^L 

^ T n ^-CK jS5E*<W£ tt^yXrA tSiiOl 
ff^v^x 1 1 5^LTSitW(t^o Ziiizx m 1 
1 tiT^-t <t n fcB3il5£SHIi®£IS < (x-rW9 0 

6) o mi 1 [zm-tm^^^mmit, m*ftizi±^ nu 

■y^xnoii, BBSiESS^- KA^a 1 1 0 0 t , 

> 1 1 0 5 a, 1 1 05b^^ 
1"£o »iSfl9U(i, 2f\ B8iIE^-Kl 1 0 0 £M 



(10) 1$B9¥ 1 1 - 1 1 0 2 0 4 

«K3EA*^e- k i i o 2 1 LraTF-r^o mse^a 

7^- K 1 10 2 icii, fHf^n-fcx^g £ vXx-MS 

»«««*«a toiwa#it*isiE-t"-&Ha#it i i o 

[0 0 6 1 ] CC0*fc^T% Hfg^n-txag t vXxA 
^«ttfltfffgjigp^oM?S'ft(t:i 1 0 3 |:op.T07. ^ 
X l l 5 UJ:*J&5e£5ltf*tt&o ifc, --t^lWatt^ 

SfiS^JS'&uiSUTMsiJS 110 4 cio^-ct, ti7g£ 
Srtttttt&o MilSti, fRIAtt *tJ£1"£ (l. 0) , 
70 MJI^SSv* (0. 7 5) , MJi7&*&& (0. 5) , 

fiM«rt s *>& (0. 2 5) , MiS&L (0. 0) <D$*fr 

h-?^*\ 1 5 J:£S4R£§(ttttt£o Kte*** 
>1 1 05 a^-r^X 1 1 ST-ffTSilfc-fcSr^filt 
^fc/CPUl 1 7 It 7M)-^ X±Ofg^T ?"J 1 1 
0 6C, S4RSn7tB8ii*S:R^-r-5)o 
[0 0 6 2] i/j, il 2 tl^rf £ 0 S^tlS^- -/A* 
Kl 2 0 1 fc* f "C££o -O^e- K 

12 0 1 T-(t ^fltgv 0 n-t:X^@ur4^1i~^'>XT-^ 
}8ft»MBWHaa^l 2 0 2 t, ^«tgv e n-trxa 
20 S^WlS^-^ttglJ 1 2 0 3 ^^RtfI-^o #ttf^-7°n 
-txflg icRHIi-* '>x-rAtlfft^tiag^r^3ift^ 1 

2 0 2 it K5eSnrv^^Btzou^TC0JS#?*$tt# 

#1Sffi"/n-feX]fiBO*tlSju-y«giJ l 2 0 3 
£H 1 3 t^i-^nHzx t } J v-xm<7)ffli:f¥fflcoffJtg 
WM^VvV (Machine) ;V-7°130 1t\ t 

> (Human) ib-7'1 3 0 2 t b^--r>-^^ 
7<*jl/JL-f0^7j-X (Human-GUI) ^-7°1 

3 0 3 t:a-7/-7y / (Human-Machine) — 
50 7^1 3 0 4 ^*^^77X115 trSiRL, 

> 1 1 05r77Xl 1 5 ^fflT-t&o C P U 1 1 7 

ti, cn^"g:£t#ttr, rilvh'jv^xcoiiii 2 

0 4 (lf£^-f£ (Xf 77°9 0 7) o - Cc\ 7v> 
(Machine) ^-7^1 3 0 1 it If ffi T J V - x^-c 1 gfi 

(Human) il/-7'l 3 0 2 (±, A<^HB*^^"CitiSi"^> 

JL-Hf>f > ^ 7 ji-x (Human-GUI) ^-7'1 3 03 

(i, AtlfS'J v-XGU I H-eitJSsn^akauM-t 

40 — '7 0 ^$ ) ^ 0 t^r — (Human-Machin 

e) )V-~fl 3 0 4 i±, A^IMIU V-Xttt^flJ^L 

ii, J (?) •> X f Aift tfg 8Tgg L f:^t <0 v X f 

T^f Lfc<bij&Ti:fc& (Xf77 t 9 0 8 ) e iis, - 
(OT^mmW±, 7"n-tx/yXrAS«Ilf-M- 
X 1 0 3 CM^ii^o 

[ 0 0 6 3] -Xiz, Hf^-7 0 n^xt;^+-t^#if^->XT- 
50 *«L3ffiffi 10 7. a^145t*f«»«L3aBr> ids", ±5 J: 
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t>\ 5tw/w ffift**^«ia» i i o iz± vnm-t&o 

[0064] CPU1 1 7li, vX-r^flf^ffiSR-y-^ 
OtZJfflllMSr^^LT, ^-a-/<- 3 0 0 a(7)77^ 

1 1 5 ^^LTSttfttt^ (X-r 7^1 4 0 2 ) 0 - ^ 



20 



70 



1 4 0 3) o 

[0 0 6 5] a*1£»<ffi«#T-(i, C3 1 6 <t o 

ffiJSafOHilSmR (t, f) . ttt&^o-tXJlgO 
HSmT (t) , ISetiatgJlBcOift/SffniF ( f ) X 

(t) BaaSSrVT v>TRHSi:i-^mT<!0¥fi 



[0 0 6 6] 

[ft 1] 



rri T '(c)= VCmRCt.O^rrLFCO), tGT 

fE F 



(St 1 ) 



[0 0 6 7] itz* ^CtStg^n-trXJiaofi^S^ia 
WSSmF' (f) Srtt«-tS 0 



^ [0 0 6 8] 
[»2] 



m F '(f) = V (mT(t) A mR(t,D). f e F 
t st 



(St 2) 



[0 0 6 9] TfeC^ftSitfcmT ( t ) 

^^t^ostgfomT' (t) m%mmifeTmj&~£! 



SMaLSU^K #IS&3!l8iJ^ir ^u-yftu 
7'rt<7>p#£7 0 n-t;^§ r ("158 LT/^-yfet(7)| 

iSM&gAF' (%) SraLT^-CtHt-t^o 
[0 0 7 0] 
[»3] 



AF' = 2, mm(mT'(t) 
t = l 



mT(t)) X10O/ 2 mT(t) 

t = 1 



ca 3) 



[0 0 7 1 ] a^ftfFffi * 5*#r?lClMfe7f&, C P U 1 1 

7ii, mi i izm-rx n fcass^BSii^nra*:^ 

J:£^*g^BSU 7 0 2* f S^SiUo ^1 
7 0 3. teXlf, 1 7 0 ^>m<om^9 >i>$>t>*£ 

TSfSii^o fFfffivXxAS^f^ftco^ i 7 0 l (i 
SEvXr^«St«1i«:»3ci-*fci«>0«*l 7 0 1 

JE^Sl 1 7 0 2 a^M±£:{fc**7 7 1 7 0 4, f 

RS«a^s^7 7 1705, a««tia^jEK^77 

1 7 0 6, J5 J: l>\ a^tti^W ^7 7 1 7 0 7 3&*S4RJK 

[0 0 7 2] Z<D#imt\ C PU 1 1 7(i, fFfffivXx 
^«JSf6ffi<!OJt3e 17 0 1, T§**7n©Ss 1 7 0 2 I'o 
v^T<7)^^^§(t^(t U77^1 4 0 5 ). ^o, ft 
fjztf? > 1 7 0 3 CO^T^vr)^ i i 5 \z I £i?Tl£ 
*££ltftlt£fc, 55 h W/ / »fflBS*^ftiaffi 1 l 0 1- 



1 4 0 6 ) c 

[0073] mmm^ 1702 u&^t, a^-tt^ 

^77 1 7 0 4oa«w*3:** Elista 

i-«tou, »»x«a^Kfc«flti8^a^jEao^sjs 
& Q LTa, CTxif, r^a«;+o. 75JJL 

±J . r**«*«;+o. 25-0. 5 J , rag; 

oj , r^^^+^;-o. 2 5-0. 5 J , 

+5t ; - 0. 7 5 ja±j oj: ^ i-E5ti" *c t7& f -e& 

[0 0 7 4 ] *»5L«a&a^^7 1 7 0 5 ^5IKL/j 
Hi 9 tzm-fX n ^StE7"n-t:XJHg«^<7)5:}S 

(3 1 9 0^ijT-li, ffl^v^rAt'li, "Fo^^fr 
0^*Sr*iJ^i-S" tv^afigyo-t^tig (11 9 
<0^*&a#S?.) i;o^T(i. dZ-SU^^^l. 0T£>£ 
OH0. 5 L^S* ? aScT^<cv^i:^*^ 0 it 
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